Abstract. A generalized mode-matching method is developed to study the scattering properties of conducting cylinders with periodic grooves of arbitrary cross section.
Introduction
Scattering by planar periodical structures has been studied extensively with either one-dimensional profiles [Peng et al., 1975; Zaki and Neureuther, 1971] or two-dimensional profiles [Jin and Volakis, 1993] . Floquet modes are incorporated to transform the original problem to that of a unit cell, which is then solved by using a mode-matching method or a finite element scheme [Jin and Volakis, 1993] .
The scattering by single or multiple grooves (cavities) on a ground plane has been studied as canonical problems. Asvestas In this paper a mode-matching method is formulated where the fields in each groove are expanded in terms of the standing wave basis functions. The azimuthally periodic boundary condition is implemented implicitly. The field distribution is determined by matching the tangential field components on the interface between each groove and the outer region. Since the continuity of tangential fields is imposed on multiple surfaces within each groove, the internal resonance issue encountered in typical cavity scattering problems can be avoided, although without proof.
Formulation
In Figure 1 we show a perfectly conducting cylinder with periodic grooves on its surface. The grooves can be categorized as wedge, cavity, and crack types according to the curvature of their boundary contour, which can be approximated by a zigzag curve where the second equality is obtained by using the conventional stationary phase approximation [Kong, 1990] which accelerates the far field computation and was useful when computers were not as fast as they are today. 
